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Attorney Docket No. 36856.464 
INFORMATION CARD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an information card 
for use in a computer and computer peripheries and 
peripheral apparatuses . 

2. Description of the Related Art 

In recent years, information cards (feature-expansion 
cartridges) , which are card type external circuits for 
expansion of features such as memory media or other suitable 
features, have been used. An example of the information 
cards is a PC card in compliance with Card Standard 
specified by Personal Computer Card International 
Association (PCMCIA) . 

As shown in Fig. 16, a conventional PC card 501 
includes a printed substrate 512 having electronic 
components mounted thereto, a front connector 516 to connect 
the PC card to a computer, a frame 510 to enclose the 
periphery of the printed substrate 512, a pair of frame 
ground terminals 518 (hereinafter, referred to as FG 
terminal) fixed to the frame 510 for enhancing grounding of 
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the printed substrate 518 and the computer, a ground plate 
520 for enhancing grounding near the front connector 516, a 
front-surface external panel 514 for covering the frame 510, 
and a back- surface external panel (not shown) . 

In above -described PC card 501, the FG terminal 518, 
the ground plate 520, and the external panel 514 are defined 
by discrete members which causes an increase in the number 
of components of the PC card. Moreover, terminals extending 
from the FG terminals 518 and the ground plate 52 0 must be 
soldered to the printed substrate 512, which increases the 
number steps required to produce the PC card, thereby 
increasing production costs. 

SUMMARY OF THE INVENTION 

To overcome the above -described problems with the prior 
art, preferred embodiments of the present invention provide 
an information card having a reduced number of components 
and which requires fewer steps to produce, thus greatly 
reducing the cost of producing the information card. 

According to a preferred embodiment of the present 
invention, an information card includes a ground member that 
is integral with a conductor and defined by an external 
panel, the ground member being connected to a ground 
conductor portion of a circuit substrate contained in the 
information card and being externally exposed. 
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Since the ground member is integral with the external 
panel, the number of components and manufacturing steps are 
greatly reduced, and positioning of the ground member during 
assembly is facilitated, as compared with a conventional 
structure in which the ground member and the external panel 
are discretely provided. 

Preferably, the ground member spring- contacts the 
ground conductor portion of the circuit substrate. 

Since the ground member is in spring- contact with the 
ground conductor portion of the circuit substrate, the 
assembly process is facilitated and performed in a greatly 
reduced amount of time as compared with the case in which 
both are soldered. The production efficiency is, therefore, 
greatly improved. 

According to various preferred embodiments of the 
present invention, the information card includes an inner 
side of a conductor external panel of the information card 
electrically contacting the outer side of an external 
conductor of a connector contained in the information card 
to connect one to the other. 

Accordingly, conduction between the external conductor 
of the connector and the external panel is more securely 
provided. 

According to various preferred embodiments of the 
present invention, the information card includes a conductor 
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external panel of the information card contacting a ground 
conductor portion of a circuit substrate contained in the 
information card to connect one to the other. 

Accordingly, conduction between the ground conductor 
portion of the circuit substrate and the external panel is 
more securely provided. 

According to other various preferred embodiments of the 
present invention, the information card includes a pair of 
ground members for covering an opposed pair of edges of a 
frame of the information card, the ground members being 
integral with a conductor external panel mounted to the 
frame, the external panel being electrically connected to a 
ground conductor portion of a circuit substrate contained in 
the information card, the ground members having hook 
portions opposed to each other in the ends of the ground 
members, and the tips of the hook portions having an 
interval shorter than the width of the frame. 

Thus, since the ground member is integral with the 
external panel, advantages that are similar to those which 
are described above with respect to various preferred 
embodiments of the present invention are obtained. Further, 
since the hook portions opposed to each other are provided 
in the ends of the respective ground members, and the tips 
of the hook portions have an interval that is shorter than 
the width of the frame, the action of the hook portions 
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cause the external panel and the frame to be fitted and 
joined. Thus, the production efficiency and the mechanical 
strength are greatly improved. 

Preferably, the ground members cover substantially all 
of at least one of the paired edges opposed to each other of 
the frame. 

Thus, since the ground member covers substantially all 
of the edge of the frame, the mechanical strength is greatly 
improved, and moreover, the conduction position of the 
ground member to the outside is flexibly designed. 

According to various preferred embodiments of the 
present invention, the information card includes a seat 
member protruding in a direction opposed to a ground member 
disposed in an external panel of the information card. 

Thus, since the seat member which protrudes in the 
direction opposed to the ground member is provided, the 
ground member has a reduced size, and moreover, when the 
ground member and a ground conductor portion on the seat 
member are conducted by spring-contact, the ground member 
has a high elastic force, and the reliability of conduction 
is greatly increased. 

Preferably, the external panel is made of a nickel clad 
stainless steel material. 

Thus, since the external panel is made of a nickel clad 
stainless steel material, contact resistance is greatly 
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reduced when conduction is made by contact of a member 
extended from the external panel. Furthermore, since the 
wettability for solder is high, the external panel is 
reliably soldered. 

Other features, elements, characteristics and 
advantages of the present invention will become apparent 
from the detailed description of preferred embodiments 
thereof with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an exploded perspective view of an 

information card according to a first preferred embodiment 

of the present invention. 

FIG. 2 is a cross sectional view showing an essential 

portion of the first preferred embodiment of the present 

invention. 

FIG. 3A to 3D are cross sectional views showing 
assembly processes of the first preferred embodiment of the 
present invent ion . 

FIG. 4 is a plan view showing the lower surface of an 
external panel of the first preferred embodiment of the 
present invention . 

FIG. 5 is a cross sectional view showing the assembled 
state of the first preferred embodiment of the present 
invention. 
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FIG. 6 is a cross sectional view showing an essential 
portion of a second preferred embodiment of the present 
invention. 

FIG. 7 is a plan view showing an essential portion of a 
ground plate of the second preferred embodiment of the 
present invention . 

FIG. 8 is a side view showing an essential portion of a 
third preferred embodiment. 

FIG. 9 is a plan view showing the lower surface of an 
external panel of the third preferred embodiment of the 
present invention. 

FIG. 10 is an exploded perspective view of an 
information card of a fourth preferred embodiment of the 
present invention . 

FIG. 11 is a cross sectional view showing an essential 
portion of a fifth preferred embodiment of the present 
invention. 

FIG. 12 is a cross sectional view showing an essential 
portion of a modification example of the fifth preferred 
embodiment of the present invention. 

FIG. 13 is an exploded perspective view of an 
information card of the fifth preferred embodiment of the 
present invention . 

FIG. 14 is an exploded perspective view of an 
information card of a sixth preferred embodiment of the 
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present invention . 

FIG . 15 is a cross sectional view showing an essential 
portion of the sixth preferred embodiment of the present 
invention. 

FIG. 16 is an exploded perspective view of a 
conventional information card. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Hereinafter, preferred embodiments of the present 
invention will be described. In FIG. 1, an information card 
1 according to a first preferred embodiment of the present 
invention is illustrated as a PC card in compliance with the 
above-mentioned PC Card Standard. A printed circuit 12 is 
housed inside of a frame 10 which is preferably made of an 
insulator such as resin or other suitable insulator, and the 
upper surface thereof is covered with an external panel 14. 
The printed substrate 12 is connected to a connector 16. 

As shown in FIG. 2, a ground plate 20 is integral with 
the front end of the external panel 14. The ground plate 2 0 
uses the front end of the external panel 14 as a base, and 
is bent in close contact with and on the lower surface of 
the external panel 14. The ground plate 20 is provided with 
a plurality of contacts 22. The contacts 22 are bent upward 
as viewed in the FIG. 2, and the middle portions thereof are 
substantially convex. The middle portions are exposed 
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upward through windows 24 provided in the front end of the 
external panel 14, The lengths of the contacts 22 are 
greater than those of the windows 24 . Accordingly, when a 
downward force as viewed in FIG. 2 is applied to the 
contacts 22, the contacts 22 are deflected downward. When 
no force is applied, the tips of the contacts 22 are 
constrained by the windows 24, such that the contacts 22 are 
normally maintained in the upwardly urged state. 

Lead terminals 2 6 are integral with the end of the 
ground plate 2 0 and extend therefrom. The tips of the lead 
terminals 2 6 are bent downward as viewed in FIG. 2, are 
inserted through through-holes of the printed substrate 12, 
and are soldered to a ground conductor portion of the 
printed substrate 12 . 

FG terminals 18 are integral with the external panel 14, 
in the right and left side rear end portions of the external 
panel 14 as shown in FIGS. 1 and 3. The tips of the FG 
terminals 18 are bent inward, that is, are bent in the 
horizontal direction as viewed in FIGS. 1 and 3 to define 
hook portions 18a. Thus, the interval between the tips 
opposed to each other of the hook portions 18a is less than 
the width of the frame 10. Guide slopes 10a are provided in 
the portions of the frame 10 opposed to the hook portions 
18a in the frame 10. 

The tips of the hook portions 18a are bent upward to 
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define engagement portions 18b. Engagement grooves 10b are 
provided in the portions of the frame 10 opposed to the 
engagement portions 18b, corresponding to the shapes and 
sizes of the engagement portions 18b. 

As shown in oblique lines of FIG. 4, a thermal press 
bonding sheet 3 0 is bonded to the lower surface of the 
external panel 14, which is the inside surface thereof in 
the assembled state of the information card 1, by temporary 
thermal press bonding or application of slight pressure. 
Notches are provided in the thermal press bonding sheet 30, 
such that the rear end 14a of the external panel 14 is 
exposed. This rear end 14a comes into contact with the 
shell of a back connector 24 in the assembled state, as 
shown in FIG. 5 . 

A separator 32 of the thermal press bonding sheet 3 0 
remains unreleased in the portions of the sheet 3 0 shown by 
the lattice pattern oblique lines in FIG. 4. Thus, 
insulation is performed in the portions of the sheet 3 0 
opposed to the upper surface of the printed circuit 12 in 
the assembled state. 

Referring to FIG. 1 again, substantially quadrangular 
frame connectors 36 are provided on the right and left edges 
in the front end portion of the external panel 14, and are 
bent downward. The connectors 3 6 are inserted into 
connecting groove 38 provided at the opposed portions of the 
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frame 10. Thus, the substantially quadrangular connectors 
3 6 are engaged with internal protuberances of the connecting 
grooves 38, due to the elastic force of the connectors 36, 
such that the external panel 14 and the frame 10 are fixed 
to each other. 

The external panel 14, the FG terminals 18, and the 
ground plate 2 0 are preferably formed by pressing a nickel 
clad stainless steel sheet material. 

An assembly process for the information card 1 
configured as described above will be described. First, as 
shown in FIG. 3A, the external panel 14 is opposed to the 
frame 10. Then, as shown in FIG. 3B, when the external 
panel 14 is lowered, the FG terminals 18 of the external 
panel 14 are slid on the guide slopes 10a of the frame 10. 

When the external panel 14 is further lowered as shown 
in FIG. 3C, the hook portions 18a on the right and left 
sides are guided by the guide slopes 10a, and the hook 
portions 18a are expanded outwardly against the elastic 
force . 

Then, when the external panel 14 is lowered to the 
final position shown in FIG. 3D, the hook portions 18e 
return to their original postures, such that the engagement 
portions 18b in the tips become engaged with the engagement 
grooves 10b opposed thereto, and thereby, the external panel 
14 is fixed to the frame 10. 
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After this state, the lead terminals 26 of the ground 
plate 20 are inserted into the through-holes of the printed 
substrate 12, and are soldered to the ground conductor 
portion of the printed substrate 12. Finally, a lower 
surface external panel 4 0 is fixed by an appropriate fixing 
member from the lower surface side to complete the assembly. 

In the information card 1 configured as described above, 
the ground plate 20 connected to the ground conductor 
portion of the printed substrate 12 is integral with the 
external panel 14, Thus, the number of components and 
required process steps are greatly reduced as compared with 
the conventional configuration in which the ground plate 2 0 
and the external panel 14 are discretely provided. In 
addition, in assembly, positioning of the ground plate 2 0 
with respect to the printed substrate 12 is greatly 
facilitated. 

This preferred embodiment includes the rear end 14a of 
the lower surface of the external panel 14 being exposed as 
shown in FIG. 4. The rear end 14a comes into contact with 
the shell of the back connector 34 in the assembled state, 
as shown in FIG. 5. Connection between the shell of the 
back connector 34 and the external panel 14 is easily 
secured. 

Furthermore, in this preferred embodiment, the FG 
terminals 18 are integral with the external panel 14. Thus, 
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the number of components and required assembly process steps 
are greatly reduced, and positioning of the FG terminals 18 
is greatly facilitated. Moreover, the hook portions 18a 
opposed to each other are provided in the tips of the FG 
terminals 18, respectively, and the interval between the 
tips of the hook portions 18a is less than the width of the 
frame 10. Accordingly, the external panel 14 and the frame 
10 are fitted and joined together, due to the action of the 
hook portions 18a. Thus, the production efficiency and the 
mechanical strength are greatly improved. 

In this preferred embodiment, the external panel 14 is 
made of a nickel clad stainless steel material. Therefore, 
where conduction is achieved by contact of a member extended 
from the external panel 14, the contact resistance is 
greatly reduced. Furthermore, the external panel 14 has a 
good wettability for solder, and can be suitably soldered. 

Hereinafter, a second preferred embodiment will be 
described. In FIG . 6, in an information card 101 of the 
second preferred embodiment, a ground plate 12 0 is integral 
with an external panel 114 in the front end of the external 
panel 114. Lead terminals 126 extend from the ground plate 
120, which is integral therewith. The lead terminals 126 
are bent downward, and the tips thereof spring- contact lands 
112a which are the ground conductor portions of a printed 
substrate 112. FIG. 7 is a plan view of the ground plate 
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120. As shown in FIG. 7, the base portions of the lead 
terminals 126 are arranged alternately with contacts 22. 
The remaining configuration of the second preferred 
embodiment is preferably similar to that of the first 
preferred embodiment. Thus, the description is omitted to 
avoid repetition. 

In this preferred embodiment, the lead terminals 126 of 
the ground plate 120 spring-contact the lands 112a. 
Accordingly, as compared with the case in which both of the 
lead terminals 126 and the lands 112a are soldered, the 
assembly is greatly facilitated, and assembly time is 
greatly reduced. Thus, the production efficiency is greatly 
improved. Moreover, in this preferred embodiment, the base 
portions of the lead terminals 126 are arranged alternately 
with the contacts 22. Therefore, the lengths of the lead 
terminals 126 are increased, and thereby, spring forces of 
the lead terminals 126 are greatly increased, increasing the 
reliability of conduction. 

Hereinafter, a third preferred embodiment will be 
described. In FIGS. 8 and 9, an information card 201 of the 
third preferred embodiment includes contacts 214a provided 
in the rear end of an external panel 214 which are bent to 
the lower surface side, that is, on the inner surface side 
in the assembly state. Similar contacts 240a are provided 
on a lower surface panel 240, and are bent to be the upper 
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surface side. Notches surrounding the contacts 214a are 
provided on a thermal press bonding sheet 23 0 bonded to the 
external panel 214 , respectively. The contacts 214a are 
exposed therethrough. The remaining configuration is the 
same as that of the first preferred embodiment. 

Accordingly, in the third preferred embodiment, the 
contacts 214a and 240a contact the shells 34a of the back 
connectors 34 in the assembly state. Thus, in this 
preferred embodiment, the external panel 214 and the shells 
34a are securely conducted to each other, and not dependent 
on the assembly accuracy. Thus, the reliability of 
conduction is greatly enhanced. 

In the third preferred embodiment, the contacts 214a 
integrally extending from the external panel 214 are 
connected to the shells 34a of the back connectors 34, and 
the shells 34a are connected to the ground conductor layer 
of a printed substrate 212. Therefore, the entire external 
panel 214 is grounded. Instead of this configuration, 
appropriate contacts extending from the external panel 214 
may directly contact the ground conductor layer of the 
printed substrate 212 or may be soldered thereto such that 
the external panel 214 is grounded. To the contrary, the 
shells of the connectors may include contacts, which contact 
the inner surface of the external panel. 

Hereinafter, a fourth preferred embodiment will be 
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described. In FIG. 10, an information card 301 of the 
fourth preferred embodiment includes FG terminals 318 which 
cover both of the side ends of a frame 310. The FG 
terminals 318 are integral with an external panel 314. The 
respective tips of the FG terminals 318 are bent inward, 
that is, are bent in the horizontal direction as viewed in 
FIG. 10 to define hook portions 318a. Furthermore, the tips 
of the hook portions 318a are bent upward to define 
engagement portions 318b. Engagement grooves (not shown) 
corresponding to the shape and size of the engagement 
portions 318b are provided at the portions on the lower 
surface of the frame 310 which are opposed to the engagement 
portions 318b. The remaining configuration is preferably 
similar to that of the first preferred embodiment. 

In the fourth preferred embodiment, the FG terminals 
318 cover substantially the entire sides of the frame 310. 
Therefore, the mechanical strength is greatly improved, and 
moreover, the external conduction positions of the FG 
terminals 318 can be flexibly designed via the FG terminals 
318. In this preferred embodiment, the FG terminals 18 
cover the entire sides of the frame 310. However, instead 
of the configuration, the FG terminals 18 may cover 
substantially all of one of the sides of the frame 310, and 
partially cover the other side. Furthermore, the other side 
may have only an engagement function, and not act as a 



- 17 - 



terminal. In these cases, the same advantages as those of 
the fourth preferred embodiment are obtained on the relevant 
one side. 

Hereinafter, a fifth preferred embodiment will be 
described. In FIGS . 11 and 13, an information card 401 of 
the fifth preferred embodiment includes seat members 450 
which are provided on the upper surface of a printed 
substrate 412, the seat members protrude in the direction 
opposed to a ground plate 420. Conductor layers 452 are 
provided on the upper surfaces of the seat members 450, 
respectively. The conductor layers 452 are connected to the 
ground conductor layer in the printed substrate 412 via lead 
wires 454. 

Lead terminals 426 extend from and are integral with 
the ground plate 42 0 which is integral provided in the front 
end of an external panel 414. The tips of the lead 
terminals 426 are bent downward as viewed in FIG. 11, and 
elastically spring- contact the conductor layers 452 of the 
seat members 450, respectively. 

Furthermore, the seat members 45 0 are provided in 
portions such that when force is applied to contacts 22 to 
turn them downward (that is, in the direction indicated by 
arrow A) , the tips of the contacts 22 come in contact with 
the seat members 45 0. 

As described above, in the fifth preferred embodiment, 
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the seat members 450 protruding in the direction opposed to 
the ground plate 420 are provided. Thus, the length of the 
lead terminals 426 is greatly reduced, and moreover, the 
lead terminals 426 have a large elastic force. That is, the 
reliability of conduction is greatly improved. 

Moreover, in the fifth preferred embodiment, the seat 
members 450 are positioned to interfere with the contacts 22, 
when they are turned downward. Thus, the downward- turning 
of the contacts 22 is constrained by the seat members 450, 
respectively, which prevents the contacts from short- 
circuiting to the printed substrate 412. 

In the fifth preferred embodiment, the lead terminals 
426 are provided for the ground plate 420. Instead of this 
configuration, lead terminals 526 using the conductor layers 
552 of the seat members 450 as base may be provided, 
protruding obliquely upward, and spring-contact the ground 
plate 420. Moreover, the seat members 450 may be provided 
not on the printed substrate 412 but on the frame. 
Furthermore, a portion of the other members such as the 
connector 16 may be utilized to define the seats. 

Hereinafter, a sixth preferred embodiment will be 
described. In an information card 601 of the sixth 
preferred embodiment shown in FIGS. 14 and 15, a ground 
plate 62 0 is integral with a lower surface external panel 
64 0 in the front end thereof. That is, as shown in FIG. 15, 
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the ground plate 620 integrally extending from the front end 
of the lower surface external panel 640 utilizes the front 
end of the lower surface external panel 64 0 as a base, and 
is bent upward to cover the front surfaces of a frame 610 
which are on the right and left sides of the front end of 
the connector 16, and the tips of the ground plate 62 0 are 
bent horizontally along the upper surface of the frame 610. 
A plurality of contacts 22 are provided with the ground 
plate 620. The middle portions of the contacts 622 formed 
into convexities are exposed out of windows 624 provided in 
the front end of the external panel 614. 

The lower surface external panel 64 0 is bonded via 
solder 650 to the lower surface of a printed substrate 612 
and the outside of the connector 16. Instead of the solder 
650, a conductive sheet may be provided. 

In the sixth preferred embodiment, the ground plate 620 
connected to the ground conductor portion of the printed 
substrate 612 is integral with the lower surface external 
panel 640. Accordingly, similarly to the first preferred 
embodiment, the number of components and required assembly 
process steps are greatly reduced, and moreover, positioning 
of the ground plate 62 0 with respect to the printed 
substrate 612 in assembly is greatly facilitated. 

In the sixth preferred embodiment, conduction between 
the lower surface external panel 64 0 and the printed 
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substrate 612 is achieved via solder 650 or the conductive 
sheet. Instead of this configuration, or in addition to 
this configuration, a ground metal device for elastically 
contacting the ground conductor layer of the printed 
substrate 612 and the lower surface external panel 64 0 may 
be used. This further enhances the reliability of 
conduction. 

In the respective preferred embodiments, the external 
panel is preferably constructed of a nickel clad stainless 
steel material. Other materials, provided that they are 
conductors, may be used as the material of the external 
panel. That is, nickel silver copper, phosphor bronze, or 
other suitable material can be used. 

According to a first aspect of various preferred 
embodiments of the present invention, the ground member is 
provided integrally with the external panel. Therefore, the 
number of components and required assembly process steps are 
greatly reduced, and positioning of the ground member in 
assembly is greatly facilitated, as compared with a 
conventional structure in which the ground member and the 
external panel are discretely provided. 

Preferably, the ground member spring-contacts the 
ground conductor portion of the circuit substrate. 
Therefore, the assembly is greatly facilitated and assembly 
time is greatly reduced as compared with the case in which 
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both are soldered. The production efficiency is greatly 
improved . 

Moreover, conduction between the external conductor of 
the connector and the external panel is easily secured. 

Furthermore, conduction between the ground conductor 
portion of the circuit substrate and the external panel is 
easily secured. 

Moreover, since the ground member is integral with the 
external panel, similar advantages to those according to the 
first aspect of various preferred embodiments of the present 
invention are achieved. Further, since the hook portions 
opposed to each other are provided in the tips of the 
respective ground members, and the tips of the hook portions 
have an interval less than the width of the frame, the 
action of the hook portions causes the external panel and 
the frame to be fitted and joined. Thus, the production 
efficiency and the mechanical strength are greatly improved. 

Preferably, since the ground member preferably covers 
substantially all of the edge of the frame, the mechanical 
strength is greatly improved, and moreover, the conduction 
position of the ground member to the outside can be flexibly 
designed. 

Also, since the seat member is preferably provided 
which protrudes in the direction opposed to the ground 
member disposed in the external panel of the information 
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card, the size of the ground member can be greatly reduced, 
and moreover, when the ground member and a ground conductor 
portion on the seat member are conducted by spring- contact , 
the ground member has a high elastic force, and the 
reliability of conduction is greatly increased. 

Since the external panel is preferably made of a nickel 
clad stainless steel material, contact resistance is greatly 
reduced when conduction is made by contact of a member 
extended from the external panel. Furthermore, since the 
wettability for solder is high, the external panel is 
effectively and securely soldered. 

While preferred embodiments of the invention have been 
disclosed, various modes of carrying out the principles 
disclosed herein are contemplated as being within the scope 
of the following claims. Therefore, it is understood that 
the scope of the invention is not to be limited except as 
otherwise set forth in the claims. 



